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SECTION V 

1 . Novelty and inventive step (Art 33(2) and (3) PCT) 

1.1. The following documents are referred to in this communication: 
D1 : US 4 214 699 A 
D2: US 5 906 792 A 

1 .2 The present application does not meet the criteria of Article 33(1) PCT, because 
the subject-matter of claim 1 5 is not new in the sense of Article 33(2) PCT. 
Document D1 discloses (in particular: Figs 1 and 2 and column 2, line 46 - column 
3, line 21) a hydrogen supply system comprising TiFe as low temperature hydride 
material and Mg 2 Ni as high temperature hydride material. The low temperature 
hydride material is activated and releases hydrogen. The hydrogen released from 
the low temperature hydride material is transported to the high temperature 
hydride material and to a motor. The high temperature hydride material is 
activated by the hydrogen from the low temperature hydride material and releases 
hydrogen. 

Hence, the subject-matter of claim 15 is not new vis-a-vis D1 . 

1 .3. Document D2 discloses (in particular: column 2, lines 39-56; column 2, line 65 - 
column 3, line 33; column 6, lines 41-48) a high temperature metal hydride 
activated by a low temperature metal hydride. 

Hence, the subject-matter of claim 15 is not new vis-a-vis D2. 

1 .4. The subject-matter of claims 1-14 seems to relate to new and inventive matter. 

A hydrogen supply system comprising two separate hydrogen storage materials is 
claimed. The first hydrogen storage material can be activated to release hydrogen at 
a lower temperature than can the second hydrogen storage material. The second 
hydrogen storage material is activated by burning a portion of the hydrogen released 
from the first hydrogen storage material in a hydrogen burner unit. 
The first hydrogen storage material is readily activated and thus enables a quick 
start-up. The second hydrogen storage material has a high hydrogen storage 
capacity. Therefore, with this system quick start-ups combined with high storage 



Form PCT/Separate Sheet/409 (Sheet 1) (EPO^January 2004) 



INTERNATIONAL PRELIMINARY International application No. 

REPORT ON PATENTABILITY 

(SEPARATE SHEET) PCT/GB2004/003301 

capacity is obtained. 

The closest prior art is represented by US 2003/162059 A1 . This document discloses 
a system comprising a hydrogen supply system comprising a low temperature 
hydride material and a high temperature hydride material. The low temperature 
hydride material is activated and releases hydrogen. The hydrogen released from the 
low temperature hydride material is transported to the high temperature hydride 
material. The high temperature hydride material is activated by the hydrogen from the 
low temperature hydride material and releases hydrogen. The bonding energy for 
hydrogen in the high temperature hydride is at least twice the amount the energy 
consumed in the low temperature hydride by desorbing hydrogen. Burning the 
hydrogen is not disclosed. 

Further document cited: 

US-A-4 214 699 discloses a high temperature metal hydride activated by a low 
temperature metal hydride. The materials are not separated. Burning the hydrogen is 
not disclosed. 

SECTION VI 

2. The document US-A-5 906 792 could be relevant in a later European phase. 
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CLAIMS 



1. A hydrogen supply system, the system comprising a first hydrogen storage 
material (I) and a second hydrogen storage material (2), wherein the two hydrogen 
stores are separate; and wherein the first hydrogen storage material can be activated to 
release hydrogen at a lower temperature than can the second hydrogen storage 
material; wherein at least a proportion of the hydrogen released from the first 
hydrogen storage material is utilised to activate the second hydrogen storage material; 
and wherein at least a proportion of the hydrogen released from the second hydrogen 
storage material is made available to a hydrogen consumption system (3), and 
wherein the second hydrogen storage material (2) is activated by oxidising a 
proportion of the hydrogen released from the first hydrogen storage material (1) in a 
hydrogen burner unit (4). 

2. A system according to claim 1, wherein a proportion of the hydrogen released 
from the first hydrogen storage material (1) is made available to the hydrogen 
consumption system (3). 

3. A system according to any preceding claim, wherein a proportion of the 
hydrogen released from the second hydrogen storage material (2) is used to recharge 
the first hydrogen storage material (1). 

4. A system according to any preceding claim, wherein the first hydrogen storage 
material ( 1 ) can be activated to release hydrogen at a temperature of less than 1 00 °C. 

5. A system according to any preceding claim, wherein the second hydrogen 
storage material (2) can be activated to release hydrogen at a temperature of from 
250 °C to 350 °C. 
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6. A system according to any preceding claim further comprising one or more 
heat exchangers (5) to remove heat from the hydrogen released from the first (1) or 
second (2) hydrogen storage materials. 

7. A system according to any preceding claim, wherein the first hydrogen storage 
material (1) comprises an AB5, AB 2 or an AB type material. 

8. A system according to claim 7, wherein the first hydrogen storage material (1) 
is LaNi 5 , Al doped LaNi 5 , CeNis, Al doped CeNi 5 , CaNi 5 , Mn doped CaNt 5 ,TiVMn, 
Zr doped TiCrMn, Zr doped TiCr 2 , Co doped TiV 2 , Fe/Ti, Ti/Zr, Ti(MnV) and 
Ti(MnCr), or any combination thereof. 

9. A system according to any preceding claim, wherein the second hydrogen 
storage material (2) comprises Mg. 

10. A system according to claim 9, wherein the second hydrogen storage material 
(2) comprises PGM. 

11. A system according to claim 9 or 10, wherein the second hydrogen storage 
material (2) is MgH 2 or Mg H 2 /Ni, or any combination thereof. 

12. A system according to any preceding claim, wherein the hydrogen 
consumption system (3) comprises a fuel cell. 

13. A system according to any of claims I to 11, wherein the hydrogen 
consumption system (3) comprises an internal combustion engine. 

14. A vehicle, the vehicle comprising a system according to claim 12 or claim 13 
as a power source. 

15. A method of activating a second hydrogen storage material (2) for supplying a 
hydrogen consumption system (3), which method comprising utilising at least a 
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proportion of a stream of hydrogen generated by activating a separate first hydrogen 
storage material (1). 



